The rotational spectrum of 2-fluoropyridine has been analyzed in the region between 7 -40 GHz. The rotational constants for the vibrational ground state are: ^4 = 5870.90 MHz, 5 = 2699.96 MHz, C=1849.26 MHz. The small inertia defect indicates that the nuclear frame is planar. The only microwave studies reported on substituted pyridines are 2-Methyl Pyridine 1 and 4-Methyl Pyridine 2 . The microwave spectrum of orthofluoropyridine (2-Fluoropyridine) has now been analyzed at the Tata Institute of Fundamental Research and the Institut für Physikalische Chemie der Universität Kiel. The preliminary values of the rotational constants had been determined at the former laboratory 3 . Since the results 4 were in good agreement with each other, it was decided to have a joint publication. No electron diffraction work on this molecule has come to our knowledge.
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At the Tata Institute, the microwave measurements were carried out at dry ice temperature with a conventional 100 kHz Stark modulation microwave spectrometer in the frequency range of 8 to 18 GHz. The pressure was maintained around a micron. As described in an earlier paper 5 , the spectral frequencies were measured using oscilloscope presentation and were reproducible to ± 0.05 MHz. At the Kiel University the spectrum was analysed in the region 5 to 40 GHz with a Stark modulation microwave spectrograph 6 ' 6a employing phase stabilised BWO's as radiation sources. 1)-1(1,0) 9949.14 0. a The frequency measured at Kiel is the weighted average frequency of the HFS multiplet 7 . Frequency uncertainties are due to finite linewidth. The frequency standard used has a long time stability better than 1 : 10 9 . The measurements at T.I.F.R. were made at higher pressures when the quadrupole splittings were not resolved. ® These lines were not subjected to the least squares fitting procedure for the rotational constants. During the evaluation of the data, the effect of the quadrupole coupling was neglected. Fig. 1 and Table 3 ). Table 4 . Quadrupole hyperfine splittings. 4a) (T.I.F.R.).
Fig. 1.
Using the usual first order theory (see for instance 15 ' 16 ) the quadrupole coupling constants of the N 14 nucleus were calculated. The measurements at T.I.F.R. were done at lower resolution and the F = J +1-> J + 1 and F -] -1->-/ -1 components given in Table 4 a could be resolved only partly. The values for the quadrupole coupling constants are given in Table 5 . In Table 6 the coupling constants are compared with those of pyridine 18 . For this purpose the coupling tensor was transformed into the pyridine principal axis system through a rotation of 31° 56' and it was assumed that the offdiagonal element %xy caused by the fluorine substitution is sufficiently small to be neglected. In columns 2 and 4 of by LUCKEN 17 > 19 it is possible to calculate electron occupation numbers for the nitrogen n-and o-bonding molecular orbitals:
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Here a is the occupation number of the p^-orbital perpendicular to the plane of the ring, which contributes to the Jr-system. b is the occupation number of each of the two o-bonds (sp 2 -hybridization is assumed for the nitrogen molecular orbitals).
Xv=-e*Q\wv 3c°s2 rf~1 Vp dr = -10 MHz 2°.
From the above equations one gets for 2-fluoropyridine: where AxP is the uncertainty of Xp • The values for pyridine calculated from the gas phase coupling constants 18 are: a =1.23, 6 = 1.37. Thus the in plane electron density represented by b (which gives a positive contribution to the coupling constant Xcc perpendicular to the ring) remains essentially unchanged, while the ^-electron density represented by a (which gives a negative contribution to Xcc) I s slightly increased in 2-fluoropyridine when compared with pyridine. This is consistent with the decrease of Xcc when going from pyridine to 2-fluoropyridine. One should however keep in mind that the interpretation of the coupling constants within the frame given above is based upon rather crude assumptions as is discussed in detail in the papers Chem. Phys. 50, 2940 [1969 .
